The importance of the continuous regeneration of value-resource that is knowledge cannot be overemphasized, especially owing to its strategic importance in promoting competitive edge within institutions. Therefore, universities being knowledge-based institutions need to understand that the bane to knowledge sharing amid its staffs is of great relevance. Thus, this study examined the multiple conflicting criteria influencing the will of an average academia to share knowledge within its environment through the utilization of an operations research model named analytical network process.
Introduction
The need to provide an enhanced understanding of the bane to knowledge sharing within the academic settlings cannot be over emphasized, especially owing to the strategic importance of knowledge, knowledge sharing, and knowledge management to academic staff, the institutions and society at large in rela-tion to each group living up to their missions effectively. Therefore, as a valueresource continuously generated within any knowledge-based settling, knowledge needs to be effectively shared and managed in order to expand its competitive value and leverage within this environment. However, in spite of the advocacy for knowledge management and the competitive benefits attached to knowledge sharing, knowledge hoarding as opposed to knowledge sharing has turn out to be one of the well-known issues within the 21st century industries (especially the education system) in Nigeria, and its intense increase affects the growth of such system and the nation at large. Hence, universities being referred to as citadel of knowledge are expected to help in building the knowledge capacity and support dissemination of knowledge through publications but, mostly the reverse as being the cases. Basically, this has being attributed to the several factors hindering academia willingness to share knowledge. Thus, assessing the barriers to knowledge sharing has becomes an issue that occupies individual researcher minds. Consequently, literature review has identified different factors such as a degree of courage and degree of empathy (Amayah, 2013) ; lack of reward, time, communication skills and recognition (Sandhu, Jain, Ahmad, 2011) has hindrance to knowledge sharing among members of several industries within different culture but, the dearth of such research works within the African continent continue to escalate the gap within knowledge sharing and knowledge hoarding especially among universities academia. Thus, with the aid of Multi Attribute Decision Making (MADM) technique (that is, Analytic Network Process (ANP)) which helps in transforming and improving subjective verdicts of decision makers into a more objective conclusion through its test for consistency and supermatrix process within the decision environment of risk and uncertainty (Sipahi, Timor, 2010) , academia perspective on barriers to knowledge sharing was assessed and these views will be prioritized to ascertain the magnitude of such barriers on academia and the university mission. Additionally, this will help in reducing factors that negatively influence employees' willingness to share their wealth of knowledge and experience for example, senior employees' experience before they retire. In view of this, the study focuses on assessing academia views on associated barriers to knowledge sharing within University of Lagos. The result from such complex analysis guides policy maker in formulating appropriate knowledge management strategies for implementation towards administration of sustainable competitive academic institution.
The object of research: knowledge sharing limitation within academia.
The aim of research: The aim of this study is to measure academia views about the limitations of knowledge sharing within the academic settings.
Research methods. The study employed a quantitative approach in line with positivism tradition. Data was collected through an ANP-based self-administered questionnaire to academia on the pairwise comparison of clusters in the network (individual and organisational factors) and nodes (university missions). The sample for the study was drawn through three-stage multi-stage sampling procedures in order to capture different academic discipline across faculties and levels. The generated data was analysed through the ANP procedure using super decision software for generating the super matrix (unweighted, weighted, and limit) which finally yield the relative priority of components within the network system.
The objectives of research: 1. To examine the extent to which individual barriers to knowledge sharing hinders the academia intention to share knowledge in the University of Lagos using the Analytical Network Process model.
2. To examine how the barriers of knowledge sharing reflect on the university mission using the Analytical Network Process model.
Literature review

Knowledge and knowledge sharing
Knowledge, an intellectual capital, can be described as a valuable resource possessed both at the individual and organizational level that helps to aid innovativeness, organizational functioning, and wealth generation (Cheng, Ho, Lau, 2011; Hu, Wen, Yan, 2015; Wong, Tan, Lee, Wong, 2014) . It is an entity (individuals and organizations) belief based on rationalization (Nonaka, 1994) , that can be either in form of tacit or explicit knowledge. Tacit knowledge comprises of intangible subjective form of knowledge embedded in human minds (Hu et al., 2015; Sandhu et al., 2011) . While, explicit knowledge entails documented objective form of knowledge that is easily codify and communicated (Hu et al., 2015; Sandhu et al., 2011) . Thus, to aid accessibility of knowledge among varying units and individuals comes knowledge sharing. Knowledge sharing involves the dissemination of technical know-how among individuals to aid ease to problem solving, creativity, and strategic implementation of research driven policies (Remy, 2018) . In addition, it involves the exploitation of knowledge and its types with their effective utilization in providing solutions to decision problems within organizations in the face of varying dilemmas (Christensen, 2007) . It is one of the critical element of knowledge management that entails the act of disseminating intellectual capital among individuals within institutions to gain competitive edge (Amayah, 2013;  Al-kurdi, El-haddadeh, Eldabi, 2018), bridge organizational interdependencies (Christensen, 2007) , and promote effectiveness in organizational performance (Sandhu et al., 2011) . Moreover, to sustain competitive advantage, institutions need to mandate the act of knowledge sharing and knowledge management in its holistic system. According to M. Y. Cheng et al., (2011) , knowledge sharing could take the form of a closed-network sharing model or an open-network sharing model. However, irrespective of the sharing means, the fact that knowledge is ingrained in human cognitive minds harden willingness to share knowledge on the bases that individuals are subjected to their will to either share or not. Thus, the dominance of the study of knowledge sharing among business organisations with the core aim of bridging knowledge stickiness and enhancing profit making within their general environment (Amayah, 2013) . Hence, this necessitates its study among knowledge creating institutions. Therefore, as knowledge-based institutions, universities need to inculcate knowledge sharing acts in order to create, disseminate, and apply its ingrained intellectual capital for its societal innovativeness and entrepreneurial actualization. Moreover, the act of communicating knowledge asset within group of individuals, such as academic staff helps in promoting team performance (Salisbury, 2003); quality work and problemsolving efficacy (Yang, 2007) . However, success in knowledge sharing is vested on the individuals and the commitment of the organisation because technologies are ascribed only as enablers (Nonaka, 1994) , Thus, it is expected that institutions emphasize more on factors motivating, enabling, and hindering the share of knowledge among individuals. Therefore, this study will emphasize more the factors limiting the act of knowledge sharing among academic staff.
Knowledge sharing limitations
Review of literature has depicted that there are thousands of reasons for knowledge hoarding and most times they are due to several surrounding barriers which can be grouped into individual and organizational ones that have avail themselves to hindering knowledge sharing among people. A. Riege (2005) postulated three-dozens of factors comprising of individual, organizational, and technological serving as hindrance to knowledge sharing. The review serves as a discovery for senior managers in identifying bottlenecks to knowledge sharing and an aid to inculcating improvement techniques to knowledge sharing. Likewise, C. W. Ling, M. S. Sandhu, and K. K. Jain (2007) examined and found that such factors as lack of formal and informal activities to knowledge sharing, lack of rewards and recognition were the main barriers to knowledge sharing compared to other barriers such as lack of trust and time. While W. C. Chin, Y. Y. Yee, and C. H. Geok (2014) in conducting a comparative study of knowledge sharing between private and public universities in Malaysia discovered that lack of rewards and recognition has the major barrier among academia within the public insti-tutions compared to lack of time that was discovered as the major barrier within the private institutions. Altogether, to aid effective dissemination of knowledge and its management, barriers such as lack of trust, rewards, recognition, among others need to be vastly prohibited.
In this study, knowledge sharing limitations are assessed through classification of these constraints both into individual and organizational inclined factors. Individual factors entail knowledge sharing hindrances possessed by individual employees of organizations. They include cultural differences, fear of loss of knowledge power, knowledge hoarding culture, lack of communication skills, and lack of trust and time (Ling et al., 2007; Riege, 2005 ; Sandhu et al., 2011). Communication skills have been reviewed as one of the prominent ability necessary for employees to aid knowledge sharing. It entails the ability to circulate clear and concise information through verbal and written system in order to aid effective communication (Davenport, Prusak, 1998). Moreover, employees' personalities (introvert or extrovert) and their ability to interact with others also determined the level of knowledge sharing (Riege, 2005) . In addition, trust and time has also being highlighted by researchers has important factors to knowledge sharing. Trust implies a degree of belief in good intentions, benevolence, competence, and reliability of members who share knowledge (Cheng, Hung, 2010) .
Thus, job politics, lack of knowledge sharing strategies, loose and weak institutional structure, and unhealthy rivalry among institution's units are organizational barriers (hindrances initiated from the institutions) studied within this research article.
Analytic Network Process (ANP) model
ANP is a popular multi-criteria decision making analysis technique which replaces hierarchical structuring of decision problems with networks of clusters and nodes that makes structuring of decision problems more flexible (Bayazit, 2006 ; Ishizaka, Nemery, 2013; Satty, Vargas, 2006) . As a decision model, ANP is a coupling of two parts (that is, the control hierarchy and the network of influences) that helps to deal with dependency and feedback relationship amid simple and complicated decision problem (Bayazit, 2006 
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of decision makers into a more objective conclusion through its test for consistency and supermatrix process within the decision environment of risk and uncertainty (Sipahi, Timor, 2010) . It comprises of clusters and nodes, with an optional additional loop over the cluster criteria which indicates an inner dependency that cannot be estimated in an analytical hierarchy process (Ishizaka, Nemery, 2013) . Moreover, ANP methodology provides a more accurate modelling of complicated system settings and the observed interactions among elements within and among clusters are estimated based on pairwise comparisons and represented on a super matrix. The supermatrix concept employs a two-dimensional element-by-element matrix which adjusts the relative importance weights in individual pair-wise comparison matrices in order to build a new overall super matrix with the eigenvectors of the adjusted relative importance weights. The supermatrix is subdivided into three, namely; unweighted super matrix, weighted super matrix, and limit super matrix.
Method
This study was conducted at the University of Lagos analysing academic staff (Table 1) and was based on the T. Yamane's (1987) sampling method; an approximated sample size of 176 respondents was generated as a study sample. Additionally, the sampling technique of multi-stage was employed to allot samples based on the academic staff professional designation in order to ensure generalization (Table 2) . Moreover, to unravel reasons behind knowledge hoarding, and derive holistic conclusions on respondents' verdicts the study adopts quantitative and analytical methods which with the aid of structured questionnaires that are designed in ANP format helps in providing answers to research questions.
As the content validity of the research instrument was performed through experts' consultations, and acknowledged amendments were contained before the distribution of the main instrument. The questionnaire comprises of two sections with Section A encompassing respondent demographics, and Section B comprising the ANP designed questions for evaluating indicators (barriers) of knowledge sharing with response based on T. L. Saaty's (2008) fundamental ratio scale (Table 3) . This is to facilitate the identification of preference level for elements, and criteria in relation to the goal and the alternative from the academia viewpoints. In addition, questions were constructed from the criteria cluster to alternative cluster to ease the responding process and aid understanding of relationship within indicators.
On the whole, 102 questionnaires were reckoned fit for analysis, and with the aid of Statistical Packages for Social Sciences (SPSS) version 17.0, Excel Solver (Microsoft Excel software) and Super decision software (Analytic Network Process Model Solver), respondents' data were processed for interpretation. Specifically, SPSS was employed for the analysis of the respondents' demographics; and Excel solver was used in aggregating the whole questionnaires' data into a unified questionnaire data through the performance of geometric mean. Therefore, the core analytical tool, the super decision software, was utilized in organizing decision makers' judgment on pairwise comparison questions to promote the effective decision making.
Results
In the process of analysis, Table 2 results depict that 74 of the respondents were males while 27.5% of the respondents were female. In addition, respondents were more of the young generation of age group 30-40 years and 41-50 years which represent 36.3% and 28.4% of the respondents respectively. While, on the professional designation, there was limited number of senior cadre respondents of 37.3% compare to 62.7% of junior cadre respondents.
Whereas, to plainly communicate information and ease understanding about Source: field survey. the depth of knowledge sharing limitations among academic staff of ivory tower using ANP multi-criteria model, results are presented on the basis of research objectives in accordance to the ANP procedure:
Step I: ANP model construction The model has been constructed as a simple network structure which contains 4 clusters (goal cluster, criteria cluster, sub criteria cluster, and the alternative cluster), nodes/elements, and links. The goal cluster contains the assessment of knowledge hoarding indicators as the goal; the criteria cluster embodies constructs such as individual barriers and organizational barriers; and the sub-criteria cluster contains knowledge hoarding culture, fear of loss of knowledge power, cultural differences, lack of communication skills, and lack of trust and time as components under individual barriers; job politics, loose and weak institutional structure, lack of knowledge sharing strategies, and unhealthy rivalry among institution's units under organizational barriers. Whereas, the alternative cluster contain academicindustrial research and development excellence, quality teaching service delivery, and societal innovativeness and entrepreneurial engagement as its elements.
Step II: Pairwise comparison Here, respondents were asked to react to series of pairwise comparison questions of one criterion against another with respect to a control criterion. This was knowledge power, cultural differences, lack of communication skills, and lack of trust and time as components under individual barriers; job politics, loose and weak institutional structure, lack of knowledge sharing strategies, and unhealthy rivalry among institution's units under organizational barriers. Whereas, the alternative cluster contain academicindustrial research and development excellence, quality teaching service delivery, and societal innovativeness and entrepreneurial engagement as its elements.
Fig. 1. ANP model for assessing knowledge sharing limitations
Source: the authors' own elaboration.
Step II:
Pairwise comparison Here, respondents were asked to react to series of pairwise comparison questions of one criterion against another with respect to a control criterion. This was done to actualize the preference level of criterion within subgroup of criteria and as indicators towards knowledge Step III: Super matrix formation Finally, the obtained generic pairwise comparison matrix values are inputted into the matrix format on the super decision software which afterward the super matrix (unweighted, weighted, and limit) are constructed to yield the relative priority of components within the network system and the consistency index. This help in denoting the influence priority of an element at the left corner of the matrix on element at the top of the matrix with respect to a control criterion. Therefore, using the Super Decisions software, the unweighted super matrix (Table 3) which contains local weights is first generated.
Gradually, the unweighted matrix is multiplied by the cluster matrix to yield weighted super matrix (Table 4 ). This is to aid column stochastic and improvement of measurement.
Then, the weighted super matrix is raised to powers based on equation (1) until it converges to derive the limit super matrix.
lim w k (1) k→∞
The limit super matrix (Table 5 ) denotes all existing interaction within the network system which is then normalized to obtain the final priorities.
Findings on Research Objectives
Findings on barriers in relation to knowledge sharing
Among the components of the individual barriers, the result presented on Table   6 depicts a moderately and more equally distributed scores of 21%, 19%, 20%, 20%, 20% for cultural difference, fear of loss of knowledge power, knowledge hoarding culture, lack of communication skills, and lack of trust and time respectively.
On the organizational barriers presented to academia, the strong depth of politics within the work place was moderately perceived as the most influencing hindrance to knowledge sharing among academia at the rate of 33%, followed by slight influential differences among the other influencing group of barriers which are 23.5%, 22.4%, 21.2% for unhealthy rivalry among institution units, loose and weak institutional structure, and lack of knowledge strategies respectively. It can be seen that politics within the workplace can be a distortion to the scholastic intrarelationship and ground of the academic institution.
Generally, on the hindering factors, individual factors tend to promote the academia's negative behaviour towards sharing of knowledge with 57% compared to 43% of available organizational barriers as presented in Table 8 .
Findings on knowledge sharing limitation determinants in relation to University mission
Finally, the overall synthesis results depict that the academic-industrial research and development excellence is more moderately influenced by the presence of determinants to knowledge sharing with 0.44 rating compared to the quality teaching service delivery, and societal innovativeness and entrepreneurial engagement whose rate is 31% and 25% respectively.
Discussion of findings
Exploring the data analysis of indicators of knowledge sharing limitations, the findings depict that respondents (academia) perceived individual barriers that were more severe and decisive to knowledge sharing limitation as high as 57% in spite of organizational barriers availability which is contrary to what M. S. Sandhu et al. (2011) found in their study. However, shockingly indicators within the individual group of barriers turn out to be slightly preferable against each other as major influential to knowledge sharing. Hence, the view towards factors such as lack of trust and time, lack of communication skills, and fear of knowledge power loss were supported by similar studies conducted in Malaysian public and private institutions, professional virtual communities, Malaysian Business School, and ophthalmology hospital where they were seen as significant barriers (Ardichvili, 2008 
Summary of findings
From the systematic analysis of data, the following findings have been highlighted from the study: i. Respondents believe that in spite of the presence of organizational barriers, individual possessed hindrances such 
Discussion of findings
Exploring the data analysis of indicators of knowledge sharing limitations, the findings depict that respondents (academia) perceived individual barriers that were more severe and decisive to knowledge sharing limitation as high as 57% in spite of organizational barriers availability which is contrary to what M. S. Sandhu et al. (2011) found in their study. However, shockingly indicators within the individual group of barriers turn out to be slightly preferable against each other as major influential to knowledge sharing. Hence, the view towards factors such as lack of trust and time, lack of communication skills, and fear of knowledge power loss were supported by similar studies conducted in Malaysian public and private institutions, professional virtual communities, Malaysian Business School, and ophthalmology hospital where they were seen as significant barriers (Ardichvili, 2008 (Jain et al., 2007) were not significant individual barrier for their respondents, as they are ascribe a low score. Moreover, similar to other previous studies which found that lack of communication skill and fear of loss of knowledge power were prominent and critical barrier (Riege, 2005; Sandhu et al., 2011) , it was perceived moderately as cultural difference, lack of trust and time, lack of communication skills, and natural knowledge hoarding behaviour of academia tends to hinder willingness to knowledge sharing.
ii. In addition, the study shows that among the individual barriers, cultural differences hinder knowledge sharing slightly more compare to its pairs. Whereas, job politics significantly hinder knowledge sharing more among academia compare to its pairs in organizational barriers.
iii. Lastly, the study depicts that academic-industrial research and development excellence is more moderately influence by the indicators of knowledge sharing limitations within the academic institutions.
Recommendations
Based on the findings, the following recommendations have been proposed:
i. Policymakers in the education sector should formulate and implement effective knowledge sharing strategies that would reverse negative influences of organizational and individual factors on knowledge sharing to stimulate productivity among academia.
ii. Academia is advised to be fair to knowledge sharing acts. This is because to promote the importance of their intellectual property, knowledge hoarding is not the best strategy.
iii. Moreover, to promote actualization of the university mission, universities are encouraged to consciously align and inculcate effective human resources processes and practices in manners where knowledge sharing as opposed to knowledge hoarding can be properly ingrained in its employees' cognitive minds.
iv. Lastly, knowledge hoarding acts such as job politics, lack of knowledge sharing strategies and other associated activities need to be explicitly managed in order to build the mindset of an average academia towards scholarly research and societal development.
